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Effect of oxygen enrichment on ................... 

Heat needed Somes 8000) ERO Ta 

Preheating 
for Coreless induction melting ................ 
for Induction miclting i505 ee eo ean. 

Purchasing, least-cost computer assisted............ 

Charging practice 

Effect on cupola emissions ..................0000- 

Modifications resulting from oxygen enrichment of 
COE. WEE is oes COST RPA 
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Chemical composition (see Analysis, Composition) 

Chill and mottle 
Gray iron and effect of columbium ................ 
Cast iron and sulfur effects ............6.. 000s 00es 
Effect of cast iron inoculants on .................. 
Malleable iron, suppression with Te and Bi......... 
Thermal analysis, detection of mottle in cast irons ... 


Chills 
in Chromite sand steelcasting .........----++-++++ 
Effect on gas distribution in aluminum bronze cast- 
HRD oe. ins WS itn ki evn sae Sie an eet 24.00 
Effect on solidification of aluminum castings ....... 
Chromite sand: steelcasting in, effect of chills ........... 
Chromium 
in Ductile and malleable irons, effect on nitride 
RE Ra a EE tT Py Sah APE Dae e 
in Gray iron, phosphide eutectic effect ............. 


Clay and 
Bentonite activator effect ..........-.--+0eeeee eee 
Hot sand, effect on strength ............-.2-eee005 
Seacoal, substitutes... . <0. 0.000 ss eile Slee es od see's 
System sand, effectiveness of mulling ............-- 
Cleaning castings 
Automation, core removal in salt baths electrolyti- 
cally, scale removal, sand burn-on removal ..... 
Core removal from copper die castings............. 
Clustering and balling in green sand molding mixtures ... 
CO (see Carbon dioxide) 


Coal 
Use and conservation in foundry industry .......... 
Bituminous, seacoal substitute in molding sand ..... 
Coke, reduced consumption in divided blast cupola...... 


Coatings 
of Binders and activators, effect on clay require- 
ments of system sand ... .. 2... secasse cesses 
Nickel on graphite, enables alloying with molten 
GE 5s Siw siaeks oor old's duke Xe es DE wa a ORE? 
Oxides on steel molds to prevent carburization of 
NNN SIE 05.5515 s os baa wae oO aae ROHS eee 
for Permanent molds 
EOE Ol CUD oy ns vind os pa Cee eae kesges 
Silicon on cast iron molds..................-- 
Wear-resistant nickel-base for patterns ............. 
Cold box process 
Development, in Western Europe, catalysts, core 


production machines, corebox design, equipment, 


gassing prosees, COG. 6666 5 OE 

Binders for, improving adhesion to sand ........... 
Cold shuts, aluminum castings ...............0.20.000. 
Colloidal silica binder for investment casting ........... 
Columbium, effect on gray iron graphite morphology, me- 
chanical properties, microstructure ................5. 


Combustion 
in Burners for malleable heat treatment furnaces .... 
Within sand molds upon casting ..............-.-. 
Compactability (see Sand testing) 
Composites 
Compocasting of semi-solid metals ...............- 
Zinc-graphite composite, permanent mold casting ... 
Composition 
Aluminum and Cu-base alloys, analysis of .......... 
Cast iron, effect of divided blast on ............... 
Ductile iron, effect on microstructure .............- 
Gray and ductile irons, effect on solidification ...... 
Gray iron, effect on phosphide eutectic in .......... 
Malleable iron, substitution of Te for Biin ......... 
Manganese bronze, effect on formation of hard spots 
Nickel-30% Cu alloy, effect on weld strength ....... 
Stainless steel, effect on corrosion resistance ........ 


Computer applications 

in Foundry of tie fitture 3... secre eccces 

pe eA ny oa oy ea 

Molding sand, density, heat flux, heat transfer, 
specific heat, thermal conductivity and dif- 
SRN oo Sac cod nas +A SUSod eeEANS Veeecleatss 

Purchasing raw materials at least cost.............. 

Solidification simulation, aluminum alloys and 
SRO EE Fi ve nc cea dc tok teas bob supa th ouaee 
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Condensation zone (vapor transport) in green sand molds 
Control 
Costs of for pollution control ................555+ 
Foundry operations and cost ..........-+..eeeee0s 
Molding sand 
Basic procedure for system sand .............. 
Deformation and toughness .................- 
Properties on day-to-day basis ................ 
Copper (see also Brass and bronze, Nickel) 
in Ductile iron, effect on microstructure ............ 
in Nickel alloy, effect on weldability ............... 
Coreboxes 
Sar CORE VOR POCOUNE i Bik 5 oo onc oes n engine Wee ae's 
PB rey eer re Pee 


Wear resistance improved by hard nickel coating .... 
Coreless induction furnaces (see Induction furnaces) 
Coremaking 

Cold box process, development in Western Europe, 

equipment, economics, safe practices for ....... 

Defects (see Defects, Gas defects) ................ 

Design and venting of shell coreboxes ............. 

Evaluation of furan nobake catalysts .............. 

Fluid sand process in Japan .............-00000055 

Improving adhesion of resin binders for............ 

Se I I UE a Sait don gs Sh + 40 Sonee sa the ces 
Cores 

for Aiuminum, cast iron, copper alloy and steel- 

CODE rc? 505 oo 0c ote e CHAE 4o tee ce sae os 
for Die casting (see also, Die casting) .............. 

Gas defects in, calculation of, prevention, gasi- 

ee SOE WEE <u 5 na cigs Neha esse caste ce es 

Removal from cast iron by molten salts ............ 
Corrosion 

of Bronzes, Zn-Mn-Ni-Al and manganese bronze... . 

Pitting and crevice type 

MEE Sain cede v'hs Was euehw oes hapmenen 
OPUS SEE. Fe eee y eee 
Stainless steel, resistance to seawater and chloride 
environments, effect of annealing, composition, 
at ENN 2: sc sch cra voces cent btacabyechs 

Toluenesulfonic acid study (furan nobake catalysts) . . 

Costs (see Economics) 
Cupola 

Carbon and heat balances .............00+-eseeee: 

Divided tuyeres, effect on melting ................. 

Emission control system, design, maintenance, 

SON EE PE ETP ET LT Tee eT Se eee 

Emission sampling, measurement of gaseous emissions, 

particulate emissions, stack gas ............... 

Emission study, dust composition, dust emission 

rates, dust morphology, dust size distribution, 
gaseous emission charact*vistics ............... 

Hot blast, emission control systems...............- 

Oxygen enrichment: advantages, bridging and channel- 

ing eliminated, cheaper scrap use, coke savings, 
economics evaluation, ferrosilicon savings, fuel 
savings, pig iron savings ...........--++0-005: 

Tuyeres divided (see Divided tuyeres) 


Data processing (see Computers) 
Decarburization of stainless stee! with sand additives .... 
Defects (see also Gas defects, Surface defects) 
Aluminum bronze, gas porosity, effect on mechanical 
| Pree eerer re te rr rae 
Aluminum castings 
Hot tearing and solidification behavior ........ 
Inclusions, pressure tightess, cold shuts, 
hardness variations, low conductivity ...... 
Porosity, avoidance by correct feeding ......... 
Porosity, prevention by automatic pouring ..... 
Porosity, reduction with chills ................ 
Shrinkage, ultrasonic detection ............... 
Bronze 
Gas porosity, effect on mechanical properties ... 
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Grain refinement, effect on porosity, hot tear- 
ing, segregation, grain size ............... 
SO RIN Sn ah inches ses cade eva conte certs 
Ductile iron 
Degenerate graphite structure ...............-- 
Spiky graphite in heavy sections .............. 
Galling in permanent molded zinc alloy eliminated 
ae hc ite yea a 
Gas from 
ERA Oa ee ree eee 
Seacoal substitution in molding sand .......... 
Gray iron 
NE haa SAS Faldo coh 00s cine cw sd ias p44 
PE IND to avn sie eo hacacknntd G00e es 
SIGIR UE ein ice vacOrec dvs sess daccesee 
Hard spots in manganese bronze ................-- 
Magnesium castings, hot tears, inclusions, eutectic 
segregation, shrinkage ............-+..seeeees 
Malleable iron, shrinkage in T-junctions, effect 
CRONIES cA EG Nn adn cimek skola dhs oesw sso ¢ 
Malleable iron, suppression of mottle in ........... 
Manganese bronze, hard spots in................+- 
Molding (see also Sand Testing) 
Burn-on, prevention with seacoal.............. 
Burn-on, removal in salt baths ................ 
Burn-on, resin-bonded sand molds ............ 
Elimination with seacoal substitutes ........... 
Hot sand, effects of additives on .............. 
Scabbing, mold wall movement, springback, 
WN MIO bok avn J i's Rhino pies pie 2« 
Steelcasting, shrinkage, surface defects, gas ......... 
White iron, insuring soundness through correct 
OE I rE a bn ce ain dig bial. Saige 96 4-2 
Degenerate graphite structure in ductile iron............ 
eek alts lena la eee avi gilch gaiyle idle e¥di0 
ERLE SPIES OE 
Molding sand, effect on thermal properties ......... 
Deoxidation of steel with calcium .................-455 
Degassing practice in aluminum bronze casting ......... 
Delta phase in grain-refined sand cast bronze ........... 
Dendrites, effect of agitation on growth in cast iron ..... 
Design of 
Castings 
Simulated solidification, effect on ............. 
Thickness, effect on mechanical properties of 
SE UI Sink. wo nainc owns sanee'e + 
Risers for white iron castings ..............-500005 
EES a ee eee 
T-junctions in malleable iron castings .............. 
Desulfurization of steel with calcium ................-. 
Dextrin, effect on strength of hot sand................. 
Dezincification of bronze in seawater corrosion ......... 
Dicalcium silicate, binder for fluid sand ................ 
Die casting 
Copper alloys, dies (coatings for, construction of), 
fill time, gating, runners, venting, ingate 
area calculation, heat loss in gating............ 
EE in on ss eh EN ae aa ae Riek eas anes 
Die coatings for 
a es ys ius Keak ob dadRne cts eens « 
reac i eis ot ciea ee. yy-o¥e's ts « 
Dies 
SR IE SIO POE Oe ME EEE 
NN og ois Vie bake Wis ceases ce ons 
Divided tuyeres, cupola, effect on blast rate, coke 
consumption, melting rate, burn-out; optimum spac- 
EE ae 3S Uh pis Rk ead GRR cana ph cageqenad ccs 
Double torsion testing for ductility, fatigue, fracture 
MINN, CURIE, Pak. Lib Grins o< eid cis dipanaccecscsce 
Ductile iron 
DE MIUOU LP eUhieeinesciccscccan eid dcccvesees 
Carbon equivalent effect ..... 2.2.2 scce cece cece 
MS sre CLE yank 5:50. KSSH I ER DARIN Sooo oe ws 
Composition, elect O02. ool ce oe et cece 
Emission reduction during inoculation ............. 
Fading of inoculant in (see Inoculation) 
Factors influencing inoculation and inoculant fade .. 
Fe-C-Si diagram (see Fe-C-Si diagram) 
Graphite formation in heavy sections .............. 
UE MOI Chak cies SaeTEs eR hss Cok s ace ecees 
Heavy section (see Ductile iron, heavy section) 
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180 
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Hypereutectic 


Model of eutectoid transformation ............ 238 

Nucleation and undercooling, effect of ...,..... 462 
Inoculation and inoculant fade.................+-. 59, 105, 268, 

309, 412, 

428, 462 
Kinetics of eutectoid transformation ............... 217 
Magnesium and ferrosilicon one step treatment ..... 428 
Magnesium-cerium combinations effect ............ 301 
Magnesium treatment alloy with negligible emission . 309 
Magnesium (stream) treatment ..................-- 105 
Mechanical properties when hvat treated ........... 115 
Microstructure when heat treated ................. 115 
Nickel-base magnesium alloy treatment ............ 301, 309 
Nitride formation, effect of alloying elements ....... 482 
NGGUEE GOT, BNE OE once dda pckas S. cee sicas yee 0-4 428 
Normalized vs quenched and tempered............. 115 
Pearlite-promoting elements ..............-.00-+: 217 
POS CEI i 5 G5 Sc 4 < 64 .cr0s civeutbiovivie nese 217, 462 
Pouring temperature, effect on ................-6-: 428 
Predicting combined effects of composition, cool- 

A SOU RNS CRUE oo. on os 3 eae dts dsc 238 
Cmp-aeny. WrettOU Esse sis Sk p ei Sc eh 8s 428 
Quenched and tempered vs normalized............. 115 
ERR SCAT ie Ob eee he Pe Pere cee 462 
Stream treatment (inoculation).................... 105 
FR NI. i. CAN Dees ce UUs Stale ees F935 462 


Ductile iron, heavy section 
Magnesium, cerium addition effects, cooling curves, 
solidification, nucleation, inoculation, rare 


SIERO ESN AISI OES CGI RE 336 
Spiky graphite formation, effect of excess magnes- 
ium treatment, microstructure ................ 180 


Ductility (see Mechanical Properties) 
Dust (see also Emissions) 


Control with moisture in molding sand ............ 566 

frome Capen, Samra Ob 25 Pea he oce cess 356 

Measurement and morphology, from cupola ........ 32 
E 


Economics of 


Cold box process in Western Europe .............. 578 
Cupola wind enrichment with oxygen .............. 437 
Foundry operation ........5..00cceseecetewccanes l 
Energy costs and conservation in foundries ......... 376 
Poilution control costs .........-.eeeeee cece eeeees 320 

l 


Education, foundry ..... 26.065. seccectccecseceeeeecens 
Electric power (see Melting, Induction melting, Energy) 
Flongation (see Mechanical Properties) 
Emissions and emission control 


Analysis by X-fay ........---eeeeeeeeeecccccccees 32 
Cold box process, minimizing ..............+++++: 578 
Cupola 
Control, maintenance and operation ........... 356 
Sampling from stack ..........---s0eeeeeeees 24 
MEO sc hse ne cesctns cur ene ceases ssh erss 32 
Dust control in system sand with moisture ......... 566 
Gaseous, measurement of ..........-.--+eeeeeeees 24, 32 
Methanol, from toluenesulfonic acid catalyst ....... 503 
Particulates, measurement of ..............---+-+- 24 
Reduction of by 
Corebox design for cold box process .......... 578 
Gas-fired radiant tube burners in heat treat- 
RII, os nck Se hy pp x pens s «wwasevee 366 
Inoculation in the mold .............-.-..+++- 105 
Prehemting SCPOP 0... 0. ccc cece ce ececees 210 
Salt tath ClBMIN .. owe cece cece 163 
Using low-flare inoculant for ductile iron....... 309 
Sulfur dioxide from toluenesulfonic acid catalyst .... 503 
Energy 
Conservation 
Burner design, effect on ............--+0e0e0e 366 
Ceramic fiber refractory furnace linings ........ 289 
Bisctris: i TOMMGTIED oink <5 ccc cc aces ccences 376 
Preheating gas, conserves electricity ........... 210 
by Enrichment of cupola wind ..............+.- 437 
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Reduced coke consumption in divided blast 
CEE. ickcninn tedtnn ae rhe gad Vetaelea eho 
in Foundry industry: coal, cost control, electric, 
natural GAS, USES . 2... oes ce eter cecsescsesenes 
Induction furnaces, power utilization .............. 
Melting cast if0M....... 2... 22sec esveserint veveres 
for Pollution control, excess consumption of ....... 
Environmental 
Control (see also Emissions) 
Cupola CMRissiOMs..... 6 onc oc vec viccsecccccescsicic 
Dust control by moisture in molding sand ...... 
Noise reduction, problems and solutions ....... 
Public reaction to efforts ..........--++++-++5- 
Tetraethylamine (TEA), safety standards for use 
RS ene eae 
Toluenesulfonic acid, toxicity study of ......... 
Standards 
BO ry Tere re TP eee Te 
Effect on foundry management .............-.+++- 
Equilibrium diagram, Fe-C-Si, effect of Mg and Ce ..... 
Ethyl silicate, binder for investment casting ............. 
Eutectic 
Arrest temperature, effect of undercooling in gray 
Bid OR. ei a s'< cndhnen s ambkibnnenean) 
Cell count in gray iron, effect of sulfur and in- 
GORMNOIE ons iiccc 6s cab nccsshshsecdsadcssevs icy 
Content of aluminum alloys, determination using 
WRROOUIEE 4» ons i 00s accn=maen ap sn W 6 Kes gejes 
Phosphide in gray iron with Mo and Cr ........... 
Segregation in Mg castings, radiographic detection .. 
Shift in ductile iron with Mg and Ce additions ...... 
Temperature, effect of phosphorus in Al-Si alloy .... 
Eutectoid 
Transformation in ductile iron 
RE iiik sa cikaws Kuen 600 rears mhenepenie 
Model for in hypereutectic irons .............- 


Fatigue testing (see Mechanical properties) 
FesC in gray and ductile irons, thermal analysis ......... 
Fe-C-Si phase diagram 
Ductile and white iron, effect of Mg and Ce addi- 
CIOS 2 cae Kbceeeeecscoeee een ans.d 4 b 04 S0te cess 
Phase transformations, carbide, carbon and graphite 
eutectics, carbon equivalent, effects of temper- 
ature, composition, solidification, Si and Mg 
OR GOIN onc oiccet ec binccebecsocrsiac 
Feeding (see also Risering) 
Aluminum alloys 
ON OE onc cstebescesarcicsusionernnien 
Plate castings, Al-10% Mg ........----+eeeee 
Malleable iron T-junctions ..........-.--++eeee05: 
White iron, riser design ............00eeeeeeeerees 
Ferrite 
Appearance in permanent molded gray and malleable 
i ee Ty rrr ere te 
in Gray and ductile irons, thermal analysis ......... 
Shell around graphite nodules in hypereutectic 
QUEM OW. 5 sono oo cc cas nus srwdens cbneces'ss 
Formation in ductile iron, effect of alloys on ....... 
Ferroalloys 
Colunibium additions to gray iron .............5+. 
Ferrosilicon 
Additions during pouring of cast irons ......... 
in Ductile iron, one-step treatment for ......... 
in Gray iron, effect of sulfur content........... 
Hardener for silicate sand binder .............. 
World supply, producing countries ..............+- 
Fillets, pads assist feeding of T-junctions in malle- 
able iron CASUINGE «0-00 seem dcncncsseiavecsemerece 
Finish on steelcastings in chromite sand ................ 
Finishing, aluminum castings, painting...............-- 
Firebrick, comparison with ceramic fiber for refractory 
furmace linings ..........-seecccccerecesesereceeens 
Fireclay, aggregate for investment casting ............-. 
Flake graphite iron (see Gray iron) 
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Flare 
Elimination during ductile iron inoculation ......... 105 
Reduction in ductile iron inoculation .............. 309 
Flowability, sand (see also Sand testing) ............... 49, 129 
Flue gas temperature and composition, heat treating 
ARES, et EMER ERRDS & Vidi byes: C4 Let oar 366 
Fluid sand binders: dicalcium silicate, sodium silico- 
puri, BI). pemnnen ss bs 075s FEI 245 
Fluidity, Al-Si hypereutectic alloy ..................... 359 
Foamed plastics, patterns for molding ................. 353 
Fracture 
Resistance in cast metals ................. bealdes os 158 
of Welds in Ni-30% Cu alloy .................04.. 388 
Fuel (see type, also Energy) 
Full mold process, using hollow polyurethane expendable 
DUNNING aici 6 io dck La SES 1 HOVE SRS 8 Sei 353 
Furan nobake resin binder 
Adbesion of, effect of sand chazacteristics .......... 280 
Cold box process in Western Europe .............. 578 
Corrosion and toxicity study of toluenesulfonic acid 
CAI 5.5:s indian RAR SOO ea 03 BELLS 503 
Sand for stainless steel castings, carburization in .... 603 
Toluenesulfonic acid catalyst evaluation............ 153 
Furnaces (see also Induction furnaces, Cupola, Heat 
treatment furnaces) 
SP ee EERE 289 
CN ohn Kae annebchon'chsccng ad badaseneeseveurs 24, 32, 202, 
256, 437 
itis Sentine iii re Sid vie Coe e tds HAIN 289, 366 
AERA 910 Nios eben yt aag Seen pee PC yeas 95, 135, 
233 
G 
Gas 
Defects 
Calculation of if COUGB < . i= bcs sain¥s obser sve cs 170 
Porosity in aluminum bronze ................. $52 
from Seacoal substitutes in molding sand ...... 496 
Sh I a ack tare sua awh ewbepesseesees 545 
Evolution from resin-bonded cores ..............+: 153 
Gas-fired radiant tube burners for heat treatment fur- 
EE Ss oinik ik Chad aN ec RORe ese Ve den cthavessyes 366 
Gating 
Aluminum alloy plate castings, system for .......... 474 
Practice for steelcastings in chromite sand .......... 545 
Runners for die casting of copper alloy ............ 194 
White iron castings for maximum feeding .......... 571 
Grain refinement 
Aluminum alloys, effect on hot tearing............. 424 
Bronzes, effect of Zr and B additions on mechanical 
properties, microstructure, hot tearing, poro- 
CUO a s-o.5.5d temic cuca idea dade aOUeee ide basses. 453 
Cast iron, effect of inoculants on.................. 268 
Grain size 
Cast iron, effects of sulfur and inoculants on ....... 412 
Sand 
Effect on balling and clustering ............... 49 
Wect Om GUOPRINES 5 ois iisindb wile Shin deel se Le ed 43 
Graphite 
Distribution i@ Cnet WOR 6 icici cide ieedivcccecece 59, 482 
in Gray and ductile irons, thermal analysis ......... 462 
OE ASE hn eee 268 
Mechanism of formation in ductile iron ............ 180, 462 
Morphology 
Cast iron, effect of columbium additions on ... . 122 
Ductile iron, effect of Mg-Ce inoculation on.... 01 
Permanent molded cast iron, effect on ......... 260 
Solid cast irons, effect of alloying elements ..... 482 
Sulfur-bearing cast iron, effect of inoculants 
Ch civnpkpwanidihs ode aidb esas (chide vaso 412 
Nodular, in malleabie iron, effect on Te and Bi ..... 403 
Nodule count, ductile iron, effect of one-step treat- 
NG. oink cecach (aciave Sip bbiaw ad Owens Kekds Gok 428 
in Solid cast irons, effect of alloying elements on... . 482 
641 








Spheroidal, in hypereutectic ductile iron ........... 
Spiky and spheroidal in heavy section ductile iron... 
in Zinc alloy, imparts bearing characteristics ........ 
Gray iron (see also Cast iron) 
Alloy additions, columbium effect ................. 
Carbon equivalent effect... oo... sc ccese cer ccees 
CORRS OE SUE UENO oo isch 5 id pRUEES 2 ccs Nees es 
Columbium, effect on properties and structure ...... 
Fe-C-Si diagram (see Fe-C-Si diagram) 
Graphite morphology, columbium effect ........... 
Inoculation and inoculant fade, factors influencing . . 
Mechanical properties, columbium effect ........... 
Microstructure, columbium effect ................. 
Permanent molded with good machinability ........ 
Phase transformations ..............0.0eeeeeeeees 
Phosphide eutectic study, effects of Mo and Cr on 
SUGIROGE DOWUOEY, 6655 oo coc ctlnevecri ete’ 
Solidification, effect of heat treatment ............. 
MO one Woo 5s dab ON ENS SNe Ve a Fae eed AS 
PN BO: iid os be og BES CFS s EO SS 
Undercooling in, effect on graphite ................ 
Green sand (see also Molding sand, Sand) 
Balls and clusters: additives, bentonite, compact- 
ability, fineness, mixing time ................. 
CN dain in co sdcepe tne creer beets cs 
Comnpreasive stremgthn ....ooc occ ksisideseeceiedes 
I ME Boa 5-0 wo 60:4 4s Swe 5 0% <8 eo 
TD ee os ok bn cca emacs «id oo 00's 
Grain shape and size effect on sand properties ...... 
ee La ea wan ge Sw i'd 
Moisture in, effect on mechanical properties ........ 
Molding, effect of seacoal substitutes on ........... 
Mulling 
Calculation of effectiveness ................... 
Effect on sand toughness ..................... 
Physical properties and per cent bond ............. 
Strength when hot, effect of additives .............. 
Therma! diffusivity, determination using computer 
MN ib aule ¥ G00 bid ad's 002'<'s ty DRE PA 
RARE EG Ry SRE Oy 5 ee 
Vapor, transport, moisture behavior under heat ..... 
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DOME die hae in ak ouch ba ches RSO Re Bag 6 SHAS 328 
Power demznd for induction melting .................. 135 


Precision casting (see Investment casting) 
Prediction raethods 


Shakeout times for steel and bronze ............... 69 
I GI no Gr e'digas oc capn's « cadinde> caaeas 69 
Preheating 
Charge materials for coreless induction melting ..... 135 
Combustion air for heat treatment burners ......... 366 
Improves energy utilization in foundry ............. 376 
Scrap for induction melting ...................... 210 
Pressure tightness, effect of grain refinement in sand 
I oak cts be vendo esc d ts odhian secu ‘e+ 453 
Pressure pouring, automatic ..................-..2000 449 
Product reliability, stress analysis ..................... 229 
Production 
Castings tonnage, shipments ...................... 341 
Control in foundry operations .................... 137 
Improvement in coreless induction melting ......... 135 
Improvement through salt bath cleaning ........... 163 
Increases through oxygen enrichment of cupola wind 437 
Purchasing raw materials at least cost, computer 
PSK ds cs uinke inoue ada eoiaeas ve mee ended sak 141 


Quality control of system sand 


EET SS ae) TS oe Po egret 372 
SEU RUE SS ives cc cs ieee eubuckobeccte 433 
645 








Quartz, aggregate for investment casting ............... 
Quenching (see also Heat treatment) 
Aluminum alloy, effect on microstructure .......... 
Plus tempering vs normalizing of ductile iron ....... 


R 


Radiant tube burners for furnaces ..................-.- 
Radiography 
Bronze, sand cast, porosity after grain refinement .. . 
RNIN ies Sack ipa sects bece vines cee 
Magnesium alloy castings, standards for ........... 
Ramming 
ITS ETS Se a 
Effect on balls and clusters in sand ................ 
Refractory mixes for coreless induction furnaces .... 
Rare earth additions 
in Ductile iron 
Effect on mechanical properties and tramp ele- 
NN! atin S ECA css pas pb 6 adie ane tion 
NOE ik os winded als hid Gib a ralhi a wen WEY ony, Secon 
Ra ES a, ep ere Sateen meee 
in Permanent molded gray and malleable irons ..... 
Effect on Fe-Si-C diagram ....................... 
Raw materials (see Marketing) 
Refining semi-solid metal ...................0000000- 
Refractories 
Ceramic fiber linings for heat treat furnaces ........ 
Cupola linings, effect of divided blast on ........... 
Induction furnace linings......................... 
Refractory 
Aggregates for investment castings ................ 
Binders and ramming mixes for induction furnace 
SRS ay EELS LS CDAD be Ges 
Binders for investment casting .................... 
Linings for heat treatment furnaces ................ 
Mold materials and surface defects, investment 
I 6 3'cahion wks a hice dh Gane iGlig: itlniese a 
Research and 
SNS Bi kisah eink atte cea hehe son cae? (ne «9 
High speed photography and ductile iron inocula- 
EAA Soe ard ied': FONG iv vx <bRSN dp bled te vere 
Technical:developamients . .. .. 0.6.5. e ecw cevecss 
Resin-bonded sand (see type: Cold box, Furan nobake, 
Shell, etc) 
Residual stress, detection by stress analysis ............. 
Resources, effective utilization in foundry .............. 
Rheocasting and rheorefining semi-solid metals ......... 
Risering (see also Feeding) 
of Al-10% Mg alloy plates, mechanical properties, 
NE NN ii aie > windows ap Ge bbe 00 
Effect of metal head on core gas evolution ......... 
Malleable iron castings, feeding of T-junctions ...... 
White iron feeding behavior ................... ni 
Rotation during solidification, effect on cast struc- 
De Ra te hace ah eure Nd £40 bn Khan ewiicsicinapnes 


Safety 
Cold box process procedures in Western Europe .... 
Plutonium foundry practice .................2005- 
Triethylamine diamine use ...................0-+. 
Salt bath cleaning of iron castings ..................... 
Sand 
Hot sand vs room temperature sand (see Hot sand vs 
room temperature sand) 
Sand additives 
Petroleum derivative substituted for seacoal ........ 
Seacoal substitutes (see Seacoal substitutes) 
Sand adhesion to resinous binders: effect of acid treat- 
ment, acid concentration temperature, contact time 
and sand surface on silane adhesion promoters ........ 
Sand binders (see also particular type) 
Balling and clustering, effect on .................+ 
Clay content, effect on vapor transport zone ........ 
Clay content, measurement of, effect on strength .... 
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Clay in hot sand, problems with ............+--++ 314 
Effect on sand properties .........-+0.-+eeeeee eens 129 
Fluid sand process. ..6... 0 ecne ebb eve cece ew wnees 245 
Furan nObake Tesi fo. sw. cece ccc eee disinisees 153 
Improved activation in high speed intensive mixer ... 296 
Inhomogeneity of binder coatings, effect on clay 
TOCMATOTIEINES ozs ole sia. c'ap 098 ch rmr orca reenwe ee 126 
Resinous, improved adhesion to sand .............. 280 
Silicate/ ferrosilicon, used in Japanese foundries ..... 245 
Sodium silicofluoride for fluid sand process ........ 245 
Sand binder systems 
Ceramic binders and aggregates .........-...+-++++ 249 
Fluid sand: dicalcium silicate, S.U. process (Sil- 
oo” ES + Ree er Sy Or i 2 oe eee te 245 
Nishiyama process ..... 2... c cee ec ce seatncnccees 245 
Sand bonding and bentonite activator effect ............ 126 
Sand control 
Testing procedures for compactability, green com- 
pression, moisture, muller effectiveness cal- 
culations, relating sand tests to clay values, 
wae OF Wee PAINS} os 6 is i ise wei sc sees 372 
Sand molding (see also Molding sand) 
Hollow pattern process .......-.66---eeeeeeeeeees 353 
Vapor transport zone study ...........++++++e00+ 328 
V-Process, unbonded sand, vacuum molded ........ 529 
Sand mixing, countercurrent, high speed, mullerless ..... 296 
Sand mulling (see Mulling) 
Sand preparation and control (see also Sand control) 
Acid treatment to improve resin binder adhesion ... . 280 
Balling and clustering in ...........---.-+--e++++- 49 
Effectiveness of mixing ..............-...000+00-: 372 
Romedion for Hot GME. «6s ots seta Yes s5 314 
Treatment in countercurrent intensive mixer ........ 296 
Sand properties 
Bentonite activator, effect of inhomogeneity on ..... 126 
Effect of sand temperature on .............--+---+ 314 
Effect of seacoal substitutes on peel .............-. 496 
High speed intensive mixing, MPO, Sacesai sss. 296 
Sand systems 
Basic control procedure for.............2.-++-00+: 372 
Bentonite activator, effect of inhomogeneity ........ 126 
RRS Wg Piers mooie sk ad CHO EEET EO Opes eee 126 
Sand testing 
Bentonite activator effect, methylene blue test ....... 126 
CUay CRUE OIE GUNNER doi ccd ac de ce lec ccaseerss 49 
CA COU ir opansascpsectsneessyacvostugeacue 372 
SNE OE SEND oii sins ewes vs eetesteccces 433 
Compactability measurement ................+++-- 372, 
566 
BRAT NO 6 6x, 66 wo sig o's hdc eda pu nee es ees 433 
Deactivation of bond measurement ................ 69 
Deformation (green, hot)................cccceeeee 43 
EOET GUNN DID os ao tc deuce ccc etecbtcs ces 314 
I es chet od os eb setae) cube dn oweciess 433 
Effect on balls and clusters ............-.--eeeee+: ad 
PINON CR aay y.s nb 4a. on wig wie died wees os 129 
Expansion defects, effect of seacoal substitutes ...... 496 
PN etn ta Sa sides ea duins ot eS aoe oot 129 
Green compressive strength ...............0-e000es , 433, 
372 
SN TUE II oo 5 yo ah id ee Coen evethiwere 43,49, 314, 
496 
Hot sand, effect on properties .............6.-005- 314 
Hot strength, resin bonded .............02-0e+e0e 153 
BE ae Ge Fh dd cchccieink aos Ax doi saaeeir ey nds 43 
Moisture 
Bemavior ulider heat... 2.6.0... ccc ce cc eesece. 372 
Effect on dust control in molding sand......... 566 
I MN ic 5 ica ir ihr kin wt Sein insite pple ieee ws to's 433 
Ne EE io a o's usm wr os 0.0 nee ess 129 
Peel, effect of seacoal substitutes on ............... 496 
DUNG SS ikuirale eta Reaido eh eked akie seats 433 
Properties after mixing in high-speed intensive 
eth a ail Sinn bien sn oaheian ans ea 296 
a sic hon a 54 we bin 05-45 Ree eine 126 
Setup time, furan nobake ..........-6.-00eeeeevee 153 
Shear strength effect of seacoal substitutes ......... 496 
Springback ....... sala tabcialididans deiieme beecive 5 pos Satna 129 
Stripping from pattern (peel) .........-...++++000 129, 496 
Toughness (jolt testing) ............--eeeeeeeeeeee 43, 49 
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Scabbing (see Defects, Sand testing) 
Scale removal from:castings in salt baths............... 
Scheduling foundry operations ................+++-5++. 
Scrap 
Exports and imports ...........220eesesseereeees 
Induction melting, charging, handling, pollution, 
storage, preheating « .. ... 6. ss ccc esa see ceces 
Market in U.S., Europe, Japan .......-....eeeeees 
Rusty, dirty, effect on cupola emissions ............ 
reacoal 
in Clay bonded system sand .........6--+eeeeeeees 
Substitutes 
for Green sand molding, elimination of defects, 
effect of moisture, effect on sand expan- 
sion, surface finish, properties, toxicity... .. 
Petroleum derivatives ..........+-seeeeceeeees 
Thermal transpiration, burn-on prevention, re- 
action WHE G9 ois. c cc eec ee eceesesoens 
Seawater corrosion testing 
of Bronze (Zn-Mn-Ni-Al alloy) ..........-.++-+0+: 
of Stainless steel castings ............0eeeeeeeeenes 
Segregation in 
Ductile iron, effect of tramp elements .............. 
Gray iron, phosphide eutectic ........-...+-++++005 
Magnesium castings, radiographic detection ........ 
Tin bronze, effect of grain refinement on ........... 
Semi-solid metal casting: Compocasting, Hot tearing, 
Microstructure, Rheocasting, Solidification, Thixo- 
casting and Viscosity ............0ccceeseceescueees 
Semi-Solidus temperature and Aluminum solidification, 
Grain refinement effect, Hot tearing ..............--. 
Shakeout, predicting time for ...........--:+eeeeeeeees 
Shell 
vs Cold box process for coremaking .............-. 
Coreboxes, design and venting ............+-.+.+++ 
Cores, gas defects caused by ..........--+-eeeeeees 
Shrinkage (see also Defects) 
in Aluminum alloys, detection by ultrasonics ....... 
in Aluminum bronze, comparison with gas porosity . 
in Gray iron, related to phosphide eutectic ......... 
in Magnesium alloys, detection by radiography ..... 
Prevention in Al-10% Mg alloys by correct feeding . . 
in Steelcasting, defect ..... cee ebeeL eR beNaees 
Silica, colloidal and fused for investment casting ........ 
Silicate 
Binders for fluid sand, Nishayama process.......... 
Binders for investment casting ................-+-- 
Sand cores for die casting copper alloy ............ 
Silicomanganese, deoxidant for molten steel ............ 
Silicon 
in Aluminum alloy as nucleant.................--- 
Brass, solidification simulation, computer- 
QI in 515 kok 8 packder panes bhowatkab se 
Bronze, grain refinement, mechanical properties, 
SCOURING uk aces vc 48g eee bw hea ctee beds 
in Fe-C alloy, effect on liquidus temperature ........ 
in Gray and ductile irons, effect on solidification .... 
in Nickel 30% Cu alloy, effect on weldability ....... 
Treatment of cast iron permanent molds ........... 
Simulation 
Cooling curves, heat transfer, latent heat, 
specific heat, solidification ...............+..- 
of Dust conditions in foundry .................... 
Sodium modification of aluminum alloys..............- 
Smoke (see Emissions) 
Slagging molten steel, after deoxidation ................ 
Solidification 
Effect on graphite formation, ductile iron .......... 
oe  SPYPE ER OPEV eR Tre re L eee 0a oie 
Molding media and additives effect ................ 
pnCtNNT STINE «is 6 oes Suk abcess duces eeedene 
Solidification of 
Al-10% Mg alloy, effect of riser design on 
WOUOOIE 5555 Fok sn 46 Vacca Cone a eee tetany = 
Aluminum alloys, effect of end chills on sound- 


Aluminum alloys, effect on hot tearing, semi- 
SOLUS COMMMCTRTUNTE ow ck ccc ccs ccscceae 
Aluminum and bond deactivation effect ............ 
Bronze, segregation and porosity, effects of 
P| IE Te ee Ge, eee he 
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Castings, numerical simulation, computer assisted . . . 
Cast iron and bond deactivation effect ............. 
Cast iron and sulfur effect... . 1... 6 cece eee eens 
Cast iron, effect of external forces, rotation 
NE RI is x irene ks peace poe eens ce 
Copper alloys, effect of bond deactivation on ....... 
Copper alloys in die casting ..............-550005- 
Copper alloys (see also Bronzes) .................. 
Ductile iron, effect of alloys on kinetics of ....... Ms 
Ductile iron, effect of inoculation and under- 
cooling on phase transformations ............. 
Ductile iron, effect of Mg and Ce additions on 
WORNCS i yd sda Re Ga wbis ves SESS HOA Ne ve 
Gray iron, effect of gating and risering, Mo and 
Cr on phosphide eutectic ...............5.005- 
Malleable iron T-junctions, feeding of ............. 
Plate castings, malleable iron, feeding 
WANED. 6 kins Ban ael eb dgs 46 ad0 pV hoa oes 
Plate castings, Al-10% alloy, effect of riser de- 
Oe ERR SPT RENE SPP Poy APS 
GG MUNI bas vrs VAAN cd babeodaetaretac 
Sound measurement for noise reduction in foundries .... 
Specific gravity of silicon bronze, effect of grain 
RR Ee SE a LENE ey Fhe eh ee Ln ae 
Specific heat, solidification effect ...............5000055 
Spectrometry, Spectroscopy 
PE RSE a ar reer, oe ace 
IO Fai 5k dacs care ssp sib bebe Roe tes hee vs 
PEF OEE REPL POOR OTT Po Te eee 
Spiky graphite formation in heavy section ductile 
PU ee vy iSba eh Wea case pabren ead Wade ey aie wes ade 
Spring back (see Sand testing) 


Stainless steel castings 
Carburization, surface effect of additives to 
ee Be ee ee Tyee rhe Pompey 
Corrosion testing 
Effect of annealing, composition, seawater, 
chloride environment .............05550+: 
Resistance of toluenesulfonic acid and phos- 
phoric acid catalysts ...........-..000eees 
Mechanical properties 
Effect of heat treatment ..............6.06555: 
Steelcasting (see also Stainless steel) 
Alloys 1020 and 4340, surface defects in invest- 
CRIED EE y Lr EIN ee Pp ay a 
Casting in chromite sand, zircon sand ............. 
| RISES ph SS Ie ee RAE NCR Bee geek or A 
Cee ee ee Oa ie sods cee weae nee ve 
Deoxidation and desulfurization with Ca in chrom- 
ite sand, effect of chills 2.0... 6 icc cecee ce ccess 
Effect of bond deactivation on .............6.0005. 
Production, consumption, worldwide .............. 
Scrap 
Induction melting, preheating of .............. 
UN oobi go 5k 08 ha ee Ee CAA UN oo o.0'9's 
I 5 ising 208 684 bo £1 PORTER ER oA dace 
Stream treatment of ductile iron ...........6066000005 
Stress analysis and product reliability .................. 
Stripping (see Sand testing) 
Strontium, inoculant component for gray and ductile 
SOR EF ETS ET Fy ee ae Tay a a 
Structure of gray iron 
CR MUD Ca sk.o > Soccpaeeses Se eve Wo eed ccs 
ND eu os bc aioe bss Haddad ewubdes eee thtae 
Sulfur in 
Bronze. measurement of in melt................... 
Cast iron 
Effect on graphite morphology and mechanical 
OIE & wk. sa Cx 640909 eee inde esses stn 
Effect on inoculating efficiency of carbon ...... 
Steel, measurement of in melt .............6.0-00: 
Sulfur dioxide and H2S emissions from toluenesulfonic 
NE as bu ec cae e oe cb uatonaowaagy > iat 
Superheat 
Effect on shakeout time ...... 60.6.2. ccccccceesces 
Surface defects and 
PE WO oan c son ckebabs cus Vows bicas 
Chromite sand steel casting..............66.-.005- 
Investment casting pattern contaminants ........... 
Removal of casting skin in salt baths .............. 
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Seacoal 
Prevention of burn-on 
Substitutes in molding sand, effect on peel 
Stainless steel castings, effect of additions 
Steel castings in chromite sand 
Surface finish on steel castings in chromite sand 
System sand 
Basic control procedure 
Dust control, effect of moisture content 
Systems analysis and computer control, cost control, 
foundry operations, production engineering and 
scheduling 


Technical developments 

Automation, equipment, machining, material handl- 

ing, molds and cores 

Cold box process, state of art in Western Europe ... 
Tellurium in malleable iron, substitute for bismuth 
Temperature 

Cupola, effect of tuyere spacing on 

Effect on inoculation efficiency in ductile iron 

Gradients, effect on solidification of aluminum 


Measurement in molding sand 
Meit rate in coreless induction furnace, effect 


Oxygen enrichment effect on melting 
Pouring, effect on vapor transport zone in green 


of Sand, effect on cure time of resin bond 
Semi solidus in Al-Cu and Al-Si-Mg alloys 
Tempering (see Heat Treatment) 
Tensile strength (see Mechanical properties) 
Testing (see also Sand testing) 
Corrosion resistance 
Bronzes and manganese bronze in seawater 
Stainless steel 
Double torsion testing 
Stack gas emissions from cupola 
Toughness, fracture resistance, impact resistance, 


Ultrasonic soundness of aluminum alloys 
Thermal 
Analysis 
Al-Si hypereutectic alloy 
Gray and ductile irons 
Plate castings, Al-10% Mg 
Conductivity 
Dry molding sand, simulation of solidification . . 
Refractory fiber furnace lining 
Diffusivity of molding sand 
Efficiency in coreless induction melting 
Properties of molding materials using computer 
techniques 
Shock, improved resistance of permanent molds .... 
Transpiration, seacoal 
Thixocasting semi-solid metals 
Effect on ductile iron microstructure 
with Lead, casting alloy in semi-solid state 
in Sand cast bronze, grain refinement effect 
Titanium, effect on nitride formation and graphiti- 
zation in solid cast irons 
T-junction, feeding malleable iron castings 
Toluenesulfonic acid, toxicity study 
Toluenesulfonic acid vs phosphoric acid as furan no- 
bake catalyst and coremaking, curing, gas evolution, 
sand strength 
Tonnage, casting shipments 
Toughness, fracture resistance 
Toxicity studies of 
Toluenesulfonic acid 
Seacoal substitutes in molding sand 
Triethylamine handling in cold box process 
Tramp elements, neutralization in Ductile iron with 
Mg-Ce inoculant 
Transformation zone in green sand molds 


648 


Ultrasonic studies on aluminum casting soundness . . 
Undercooling gray and ductile irons, thermal analysis . . . . 


Vacuum 
Casting of plutonium alloys 
Molding of unbonded sand, V-process 
Vapor transport zone, effect of clay content, pouring 
temperature 
Venting 
Die casting cores 
Sand cores, effect on gas evolution 
Shell coreboxes 
Viscosity of semi-solid metals 
Volatilization study of seacoal substitutes 
Volume-to-surface area ratio, related to bond deactiva- 
tion, freezing and cooling times, solidification of 
steel, bronze, aluminum 
V-process: molding unbonded sand with vacuum, auto- 
mation, coremaking, patterns for process, plastic 
film employed 


Washes on sand molds prevent carburization of steel- 
castings 
Water, relative purity of effluent 
Wax for investment casting patterns, contaminants 
Wear 
Resistance of pattern materials, hard coating 
Testing of graphite-zinc alloy 
Welding Ni-30% Cu alloy, effect of composition on 
strength 
White iron 
Effect of Mg and Ce additions on Fe-C-Si diagram . . 
Feeding behavior, riser design and location 
Undercooling, effect on eutectic arrest temper- 


X-ray 
Diffraction analysis, cupola dust emissions 
Fluorescence spectrometry 
Aluminum alloys 
Cupola dust emissions 
Identification of nitrides in cast irons 
Radiography 
Defects in sand cast bronze 
Standards for magnesium alloy castings 


Y 


Yield strength (see Mechanical Properties) 


Z 


Zinc 
Alloy with graphite, permanent molded, bearing 
properties 
in Bronze, effect of seawater corrosion 
Zircon 
Aggregate for investment casting 
Sand for steelcasting (with chromite sand) 
Zirconium 
Master alloy for grain refining bronze 
in Solid cast irons, effect on nitride formation 


278 
471 


249 
545 


453 
482 


AFS Transactions 

















She 


